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©  Improvements  in  or  relating  to  positioners. 

The  invention  provides  a  positioner  by  which  a  member 
(1),  which  may  be  massive  and,  for  instance,  a  part  of  a  valve, 
may  be  moved  to  a  pre-determined  position.  The  movement 
of the  member  (1)  is  controlled  by  a  pneumatic valve  (2)  that  is 
connected  to  a  lever  (14).  The  lever  (14)  is  pivoted  at  two 
locations  (13a  and  20)  which  can  both  be  moved  transversely 
to  the  lever  (14).  By  moving  the  first  location  (13a)  the 
pneumatic  valve  (2)  is  open  to  move  the  member  (1)  and 
movement  of  the  member (1)  moves  the  second  location  (20) 
to  tilt  the  lever  14  back  to  a  position  in  which  the  pneumatic 
valve  (2)  is  again  closed. 



T h i s   i n v e n t i o n   i s   c o n c e r n e d   w i t h   t he   c o n t r o l   o f  

t h e   m o v e m e n t   of  a  mumber  t h a t   may  i t s e l f   be  t h e  

c o n t r o l   e l e m e n t   of  a  v a l v e   and  a r o s e   f rom  a  c o n s i d e r a -  

t i o n   of  t h e   p r o b l e m s   i n v o l v e d   in  c o n t r o l l i n g   t h e  

m o v e m e n t   of  m a s s i v e   c o m p o n e n t s   by  d e v i c e s   t h a t   t h e m -  

s e l v e s   can  e x e r t   o n l y   s m a l l   f o r c e s .   T h u s ,   t h e  

member   m i g h t   be  t h e   c o n t r o l   e l e m e n t   of  a  l a r g e   v a l v e ,  

and  i t   m i g h t   be  d e s i r a b l e   to  c o n t r o l   t h e   movemen t   o f  

t h a t   e l e m e n t   by  a  p n e u m a t i c   v a l v e   t h a t   i t s e l f   i s  

a d j u s t e d   by  m e a n s ,   s u c h   as  a  s t e p p i n g   or  p u l s i n g  

m o t o r ,   t h a t   can  e x e r t   o n l y   a  s m a l l   b u t   p r e c i s e   f o r c e .  

A c c o r d i n g   to  t h e   p r e s e n t   i n v e n t i o n ,   in  a p p a r a t u s  

in  w h i c h   m o v e m e n t   of  a  member   i s   i n i t i a t e d   by  t h e  

e n e r g i z a t i o n   of  a  d r i v e   u n i t   and  i s   p r o g r e s s i v e  

w h i l s t   t h e   u n i t   i s   e n e r g i z e d ,   means   f o r   c o n t r o l l i n g  

t h e   e x t e n t   of  t h e   m o v e m e n t  o f   t he   member  i n c l u d i n g  

a  l e v e r   p i v o t e d   at  two  l o c a t i o n s   t h a t   a r e   s p a c e d  

a p a r t ,   a c t u a t i n g   means   by  w h i c h   e a c h   p i v o t   l o c a t i o n  

can  be  moved  t o - a n d - f r o   in  a  d i r e c t i o n   t r a n s v e r s e   t o  

t h e   d i r e c t i o n   in  w h i c h   t he   p i v o t   l o c a t i o n s   a re   s p a c e d  

a p a r t ,   a  c o n t r o l l i n g   c o n n e c t i o n   b e t w e e n   the   u n i t   a n d  

t h e   l e v e r   t h a t   i s   a s s o c i a t e d   w i t h   t he   l e v e r   at  a  

l o c a t i o n   t h a t ,   in  s a i d   d i r e c t i o n ,   i s   s p a c e d   a p a r t  

f rom  e a c h   of   t he   p i v o t   l o c a t i o n s ,   one  of  t h e   a c t u a t i n g  

means   i n c l u d i n g   a  c r a n k   arm  p i v o t a l l y   c o n n e c t e d   t o  



t h e   l e v e r   at  one  p i v o t   l o c a t i o n   and  t h e   o t h e r  

i n c l u d i n g   a  c o n n e c t i o n   to  t h e   member   such   t h a t   t h e  

p o s i t i o n   of   t he   o t h e r   p i v o t   l o c a t i o n   is   d e p e n d e n t  

upon  t he   p o s i t i o n   of  t h e   m e m b e r ,   t h e   a r r a n g e m e n t  

b e i n g   s u c h   t h a t   t h e   u n i t   i s   n o t   e n e r g i z e d   when  t h e  

l o c a t i o n   a t  w h i c h   t h e   u n i t   i s   c o n n e c t e d   to   t h e   l e v e r  

i s   c o - i n c i d e n t   w i t h   t he   a x i s   a b o u t   w h i c h   t h e   c r a n k  

arm  t u r n s ,   w i t h   t h e   l e v e r   in   a  b a s e   p o s i t i o n   i n  

w h i c h   t h a t  c o - i n c i d e n c e   o c c u r s ,   r o t a t i o n   of  t h e  

c r a n k   arm  t h e n   to  a  r e s t   p o s i t i o n   moves   t h e   l e v e r  

a b o u t   t h e   o t h e r   p i v o t   l o c a t i o n   so  t h a t   t he   c o -  

- i n c i d e n c e   no  l o n g e r   e x i s t s   and   t h e   u n i t   i s   e n e r g i z e d ,  

and  m o v e m e n t   of   t h e   member   e f f e c t s   movemen t   of   t h e  

l e v e r   f rom  t h a t   p o s i t i o n   to   a  c l o s i n g   p o s i t i o n   i n  

w h i c h   t h e   c o - i n c i d e n c e   o c c u r s   a g a i n   so  t h a t   t h e   u n i t  

i s   a g a i n   no t   e n e r g i z e d ,   t h e r e   a l s o   b e i n g   p r o v i d e d  

means   by  w h i c h   the   l e v e r   may  be  r e s t o r e d   to  i t s   b a s e  

p o s i t i o n   and  t h e   p o s i t i o n   of  t h e   c r a n k   and  t h e   m e m b e r  

a r e   r e t u r n e d   to   t h e   p o s i t i o n s   t h a t   t h e y   o c c u p i e d  

when  t he   l e v e r  w a s   in  i t s   b a s e   p o s i t i o n .  

A l s o ,   a c c o r d i n g   to  t h e   p r e s e n t   i n v e n t i o n ,   i n  

a p p a r a t u s   in  w h i c h   m o v e m e n t   of   a  member  i s   i n i t i a t e d  

by  t he   e n e r g i z a t i o n   of  a  d r i v e   u n i t   and  i s   p r o g r e s s i v e  

w h i l s t   t h e   u n i t   i s   e n e r g i z e d ,   means   f o r   c o n t r o l l i n g  

t h e   e x t e n t   of  t h e   m o v e m e n t   of   t h e   member   i n c l u d i n g  

a  l e v e r   p i v o t e d   at   two  l o c a t i o n s   t h a t   a r e   s p a c e d   a p a r t ,  

a c t u a t i n g   means   by  w h i c h   e a c h   p i v o t   l o c a t i o n   can  b e  

moved  t o - a n d - f r o   in  a  d i r e c t i o n   t r a n s v e r s e   to  t h e  

d i r e c t i o n   in  w h i c h   t he   p i v o t   l o c a t i o n s   a r e   s p a c e d  

a p a r t ,   a  c o n t r o l l i n g   c o n n e c t i o n   b e t w e e n   t h e   u n i t   a n d  



t h e   l e v e r   t h a t   i s   a s s o c i a t e d   w i t h   t h e   l e v e r   a t  

a  l o c a t i o n   t h a t ,   in  s a i d   d i r e c t i o n ,   i s   s p a c e d   a p a r t  

f rom  e a c h   of  t h e   p i v o t   l o c a t i o n s ,   one  of  t he   a c t u a t i n g  

means   i n c l u d i n g   a  c r a n k   arm  p i v o t a l l y   c o n n e c t e d   t o  

t h e   l e v e r   at  one  p i v o t   l o c a t i o n   and  t h e   o t h e r   i n c l u d -  

i n g   a  c o n n e c t i o n   to  t h e   member   s u c h   t h a t   t he   p o s i t i o n  

of  t h e   o t h e r   p i v o t   l o c a t i o n   i s   d e p e n d e n t   upon  t h e  

p o s i t i o n   of  t h e   m e m b e r ,   t he   a r r a n g e m e n t   b e i n g   s u c h  

t h a t   t he   u n i t   i s   n o t   e n e r g i z e d   when  t he   l o c a t i o n  

at  w h i c h   t h e   u n i t   i s   c o n n e c t e d   to   t h e   l e v e r   i s   c o -  

i n c i d e n t   w i t h   t h e   a x i s   a b o u t   w h i c h   t h e   c r a n k   a r m  

t u r n s ,   w i t h   t he   l e v e r   in  a  b a s e   p o s i t i o n   in  w h i c h  

t h a t   c o - i n c i d e n c e   o c c u r s ,   r o t a t i o n   of  t h e   c r a n k   a r m  

t h e n   to  a  r e s t   p o s i t i o n   moves  t h e   l e v e r   a b o u t   t h e  

o t h e r   p i v o t   l o c a t i o n   so  t h a t   t h e   c o - i n c i d e n c e   no  l o n g e r  

e x i s t s   and  t h e   u n i t   i s   e n e r g i z e d ,   and  m o v e m e n t   of  t h e  

member   e f f e c t s   m o v e m e n t   of  t he   l e v e r   f rom  t h a t   p o s i t i o n  

to  a  c l o s i n g   p o s i t i o n   in  w h i c h   t he   c o - i n c i d e n c e  

o c c u r s   a g a i n   so  t h a t   t he   u n i t   i s   a g a i n   no t   e n e r g i z e d ,  

t h e   a r r a n g e m e n t   a l s o   b e i n g   such   t h a t ,   w i t h   t h e   l e v e r  

in  t he   c l o s i n g   p o s i t i o n   r o t a t i o n   of  t h e   c r a n k   arm  i n  

t he   r e v e r s e   s e n s e   to   a  s e c o n d   r e s t   p o s i t i o n   m o v e s  

t he   l e v e r   a b o u t   t h e   o t h e r   p i v o t   l o c a t i o n   so  t h a t  

c o - i n c i d e n c e   no  l o n g e r   e x i s t s   and  t h e   u n i t   i s   e n e r -  

g i z e d   so  as  to  e f f e c t   m o v e m e n t   of  t h e   member  in  t h e  

r e v e r s e   s e n s e ,   and  t h e   m o v e m e n t   of  t h e   member   e f f e c t s  

movemen t   of  t he   l e v e r   f rom  t h a t   p o s i t i o n   to  a  

f u r t h e r   c l o s i n g   p o s i t i o n   in  w h i c h   t he   c o - i n c i d e n c e  

o c c u r s   a g a i n   so  t h a t   t he   u n i t   i s   a g a i n   no t   e n e r g i z e d .  



By  way  of  e x a m p l e ,   an  e m b o d i m e n t   of  t h e   i n v e n t i o n  

w i l l   now  be  d e s c r i b e d   w i t h   r e f e r e n c e   to   t h e   a c c o m p a n y i n g  

d r a w i n g   w h i c h   s h o w s ,   s o m e w h a t   s c h e m a t i c a l l y ,  

p o s i t i o n e r ,   w i t h   F i g u r e   1  b e i n g   a  p l a n   v iew  and  F i g u r e  

2  b e i n g   a  s i d e   v i e w .  

In  t h e   p a r t i c u l a r   e m b o d i m e n t   t h a t   i s   i l l u s t r a t e d ,  

t h e   member   of  w h i c h   t h e   p o s i t i o n   i s   to  be  c o n t r o l l e d  

i s   t h e   v a l v e   p i s t o n   1,  m o v e m e n t   of  w h i c h   i s   e f f e c t e d  

p n e u m a t i c a l l y   t h r o u g h   t h e   d o u b l e   a c t i n g   p i l o t r o l , o r  

b a l a n c e d   s p o o l ,   v a l v e   2.  In  t h e   c o n d i t i o n   in   w h i c h  

i t   i s   s h o w n ,   t he   v a l v e   2  p r e v e n t s   o p e r a t i o n   of  t h e  

v a l v e   p i s t o n   1.  By  m o v i n g   t h e   s t e m   3  of  t h e   v a l v e  

2  u p w a r d l y ,   t he   v a l v e   p i s t o n   1  moves   u p w a r d l y ;   r e v e r s e  

m o v e m e n t   of  t h e   s t e m   3  moves   t h e   v a l v e   p i s t o n   1 

d o w n w a r d l y .   To  move  t h e   s t e m   3,  t he   s t e p p e r   m o t o r   1 0 ,  

a c t i n g   t h r o u g h   t h e   g e a r   box   11,   i s   u s e d .  

F i x e d   to  t h e   o u t p u t   s p i n d l e   12  of  t he   g e a r   b o x  

11  i s   a  c r a n k   arm  13  t h a t   i s   p i v o t a l l y   c o n n e c t e d   o n  

s p i n d l e   13a ,   at   some  d i s t a n c e   f rom  t h e   s p i n d l e   1 2 ,  

to  a  l e v e r   14.  The  c o n n e c t i o n   13a  i s   s p a c e d   f r o m  

t h e   end  of  t he   l e v e r   14  and  t h e r e   i s   a  c o n t r o l l i n g  

c o n n e c t i o n   b e t w e e n   t h a t   end   and  t h e   s t e m   3.  T h e  

c o n n e c t i o n   i n c l u d e s   a  l i n k   15  p i v o t a l l y   c o n n e c t e d  

at  i t s   l o w e r   end  to   t h e   s t e m   3  and  at  i t s   u p p e r   e n d  

to  t h e   l e v e r   14  t h r o u g h   a  n u t - a n d - r o d   c o n n e c t o r   16  

t h a t ,   in  o p e r a t i o n ,   i s   f i x e d   b u t   i s   a d j u s t a b l e   i n  

s e t t i n g   up  the   a p p a r a t u s   to  a l l o w   t he   p o s i t i o n   o f  

the   c o n n e c t i o n   to  t h e   u p p e r   end   of  t h e   l i n k   1 5  

to  be  v a r i e d .  



At  t h e   end  r e m o t e   f rom  the   c o n n e c t o r   16,  t h e  

l e v e r   14  c a r r i e s   a  r o l l e r   20  t h a t   a c t s   as  a  c am 

f o l l o w e r .   The  edge   of   p l a t e   21  a c t s   as  t he   c am 

s u r f a c e   and  t h e   p l a t e   i s   f i x e d   to   an  arm  22  t h a t  

i s   p i v o t a l l y   c o n n e c t e d   to  t he   s t e m   l a   of  t he   v a l v e  

p i s t o n   1.  The  s t e m   l a   t u r n s   a b o u t   a  f i x e d   p i v o t   2 3  

as  t he   s t e m   la   m o v e s ,   so  t h a t   t h e   p l a t e   21  a l s o  

t u r n s   a b o u t   t h a t   p i v o t   and  moves  t h e   l e v e r   14  t h r o u g h  

t he   e n g a g e m e n t   of   t h e   cam  f o l l o w e r   20  w i t h   t h e  

p l a t e   21.  The  cam  s u r f a c e   i s   n o t   a  c i r c l e   c e n t r e d  

on  t h e   p i v o t   23  b u t   r e s e m b l e s   more  a  p a r t   of  a n  

e l l i p s e   w i t h   t h e   p i v o t   23  as  one  of  i t s   c e n t r e s .  

By  means   no t   i n d i c a t e d ,   t h e   p l a t e   21  i s   f i x e d   to  t h e  

arm  22  in  s u c h   a  way  t h a t   t h e i r   r e l a t i v e   o r i e n t a t i o n  

can  be  a d j u s t e d   so  t h a t   t h e   m o v e m e n t   of  t he   c am 

f o l l o w e r   20  r e s u l t i n g   f rom  a  p a r t i c u l a r   m o v e m e n t   o f  

t h e   s t e m   l a   can  be  v a r i e d .  

A  s p r i n g  3 0   i s   p r o v i d e d   to   e n s u r e   e n g a g e m e n t  

of  t he   cam  f o l l o w e r   20  w i t h   t he   cam  s u r f a c e .  

Now  s u p p o s e   t h e   a p p a r a t u s   i s   in  a  b a s e ,   or   r e s t ,  

or   e q u i l i b r u m ,   p o s i t i o n   as  shown  and  i t   i s   d e s i r e d   t o  

r a i s e   t h e   v a l v e   p i s t o n   1.  In  t h i s   b a s e   p o s i t i o n ,  

t h e   c o n n e c t i o n   at  t h e   u p p e r   end  of  t h e   l i n k   15  to  t h e  

l e v e r  1 4   i s   c o - i n c i d e n t   w i t h   t he   s p i n d l e   12  and  t h e  

v a l v e   2  i s   c l o s e d .  

The  m o t o r   10  i s   now  o p e r a t e d   and  t h i s   w i l l   t u r n  

t h e   c r a n k   arm  13  in  an  a n t i - c l o c k w i s e   d i r e c t i o n   t o  

a  r e s t   p o s i t i o n ;   t h e   e x t e n t   of  t he   r o t a t i o n   w i l l  

d e t e r m i n e   t h e   m o v e m e n t   of  t he   v a l v e   p i s t o n   1 .  



R o t a t i o n   of  t h e   c r a n k   arm  13  w i l l   p i v o t   t h e  

l e v e r   a b o u t   t h e   cam  f o l l o w e r   20,   so  r a i s i n g   t h e  

v a l v e   s t e m   3  and  p e r m i t t i n g   t h e   p a s s a g e   of  f l u i d  

t h a t   w i l l   move  t h e   v a l v e   p i s t o n   1.  Movement   of   t h e  

v a l v e   p i s t o n   1  w i l l   t u r n   t h e   p l a t e   21  in  t h e   s e n s e  

t h a t   r a i s e s   t h e   cam  f o l l o w e r   20.  The  c o n s e q u e n t  

l i f t i n g   of  t h e   l e v e r   14  a b o u t   t h e   p i v o t   r e p r e s e n t e d  

by  the   s p i n d l e   13a  w i l l   l o w e r   t h e   l i n k   15  u n t i l   t h e  

l e v e r   a t t a i n s   a  c l o s i n g   p o s i t i o n   in  w h i c h   t h e  

c o n n e c t i o n   b e t w e e n   t he   l i n k   15  and  l e v e r   14  i s  a g a i n  

c o - i n c i d e n t   w i t h   t he   s p i n d l e   12  and  t h e   v a l v e   2  i s  

a g a i n   c l o s e d .   C l o s u r e   of  t h e   v a l v e   2  p r e v e n t s  

f u r t h e r   m o v e m e n t   of  t h e   v a l v e   p i s t o n   1.  T h u s ,  

a l t h o u g h   t h e   f o r c e s   e x e r t e d   by  t h e   m o t o r   10  a r e   s m a l l  

and  t h e   v a l v e   p i s t o n   1  may  r e p r e s e n t   a  m a s s i v e   m e m b e r ,  

t h e   l a t t e r   can  be  p r e c i s e l y  p o s i t i o n e d   to  t h e   c o n t r o l  

of  t h e   f o r m e r .  

By  r o t a t i n g   t he   c r a n k   arm  13  in  t he   r e v e r s e   s e n s e ,  

t he   v a l v e   p i s t o n   1  can  be  moved  in  t h e   o p p o s i t e   s e n s e .  

T h i s   w i l l   r o t a t e   t h e   p l a t e   21  a p p r o p r i a t e l y   and  t h e  

r o l l e r   20  w i l l   be  k e p t   in  c o n t a c t   w i t h   t he   p l a t e   2 1  

by  t he   s p r i n g   30.  C o n s e q u e n t l y ,   t he   l e v e r   14  w i l l  

a c h i e v e   a  s e c o n d   c l o s i n g   p o s i t i o n   in  w h i c h   t he   c o n -  

n e c t i o n   b e t w e e n   t h e   s t e m   3  and  t h e   l e v e r   14  i s   c o - i n c i d e n t  

w i t h   t he   s p i n d l e   12.  T h i s   c l o s i n g   p o s i t i o n ,   t o o ,   i s  

d e t e r m i n e d   by  the   e x t e n t   to  w h i c h   the   c r a n k   arm  1 3  

is   r o t a t e d   and  t h i s ,   t o o ,   i s   c o n t r o l l e d   in  a c c o r d a n c e  

w i t h   t he   e x t e n t   to  w h i c h   t he   p i s t o n   v a l v e   i s   i n t e n d e d  

to  move.  In  some  modes   of  o p e r a t i o n ,   t h e   b a s e   p o s i t i o n  



may  be  t h e   m e d i a n   b e t w e e n   a  f i r s t   and  a  s e c o n d   c l o s i n g  

p o s i t i o n .  

In  t h e   e m b o d i m e n t   t h a t   has   b e e n   d e s c r i b e d ,   t h e  

a x i s   of  t h e   s p i n d l e   12a ,   t he   c o n t a c t   b e t w e e n   t h e   c a m  

f o l l o w e r   20  and  t h e   p l a t e   21,  and  t h e   p o i n t   o f  

c o n n e c t i o n   b e t w e e n   t h e   s p i n d l e   3  and  t h e   l e v e r   1 4  

a r e   c o - l i n e a r .   The  t o - a n d - f r o   m o v e m e n t s ,   in  o p e r a -  

t i o n ,   of   t h e   s p i n d l e   13a  and  t h e   cam  f o l l o w e r   20  t r a n s -  

v e r s e   to  t h i s   l i n e   a re   v i r t u a l l y   p e r p e n d i c u l a r   to   t h e  

l i n e .  

In  o t h e r   e m b o d i m e n t s   of   t h e   i n v e n t i o n ,   t h e  

p n e u m a t i c   v a l v e   2  m i g h t   be  r e p l a c e d   by  an  e l e c t r i c a l  

s w i t c h   d e v i c e   w h i c h   m a i n t a i n s   e n e r g i z e d   means   b y  

w h i c h   t he   v a l v e   p i s t o n   1  i s   moved  u n t i l   t h a t   m e m b e r  

r e a c h e s   i t s   f i n a l   p o s i t i o n .  



1.  In  a p p a r a t u s   in  w h i c h   m o v e m e n t   of   a  member   i s  

i n i t i a t e d   by  t h e   e n e r g i z a t i o n   of  a  d r i v e   u n i t   a n d  

i s   p r o g r e s s i v e   w h i l s t   t he   u n i t   i s   e n e r g i z e d ,   m e a n s  

f o r   c o n t r o l l i n g   t h e   e x t e n t   of   t he   m o v e m e n t   of   t h e  

member   i n c l u d i n g   a  l e v e r   p i v o t e d   a t   two  l o c a t i o n s   Ỳ 

t h a t   a r e   s p a c e d   a p a r t ,   a c t u a t i n g   means   by  w h i c h  

e a c h   p i v o t   l o c a t i o n   can  be  moved  t o - a n d - f r o   in   a  

d i r e c t i o n   t r a n s v e r s e   to  t h e   d i r e c t i o n  i n   w h i c h   t h e  

p i v o t   l o c a t i o n s   a r e   s p a c e d   a p a r t ,   a  c o n t r o l l i n g  

c o n n e c t i o n   b e t w e e n   t h e   u n i t   and  t h e   l e v e r   t h a t   i s  

a s s o c i a t e d   w i t h   t h e   l e v e r   at   a  l o c a t i o n   t h a t ,   i n  

s a i d   d i r e c t i o n ,   i s   s p a c e d   a p a r t   f r o m   e a c h   of  t h e  

p i v o t   l o c a t i o n s ,   one  of  t h e   a c t u a t i n g   means   i n c l u d i n g  

a  c r a n k   arm  p i v o t a l l y   c o n n e c t e d   to   t h e   l e v e r   at   o n e  

p i v o t   l o c a t i o n   and  t h e   o t h e r   i n c l u d i n g   a  c o n n e c t i o n  

to  t h e   member   s u c h   t h a t   t h e   p o s i t i o n   of   t h e   o t h e r  

p i v o t   l o c a t i o n   i s   d e p e n d e n t   upon  t h e   p o s i t i o n   o f  

t h e   m e m b e r ,   t h e   a r r a n g e m e n t   b e i n g   s u c h   t h a t   t h e  

u n i t   i s   n o t   e n e r g i z e d   when  t he   l o c a t i o n   a t   w h i c h   t h e  

u n i t   i s   c o n n e c t e d   to  t h e   l e v e r   i s   c o - i n c i d e n t   w i t h  

t h e   a x i s   a b o u t   w h i c h   t h e   c r a n k   arm  t u r n s ,   w i t h   t h e  

l e v e r   in  a  b a s e   p o s i t i o n   in  w h i c h   t h a t   c o - i n c i d e n c e  

o c c u r s ,   r o t a t i o n   of  t he   c r a n k   arm  t h e n   to   a  r e s t   p o s -  
i t i o n   moves   t he   l e v e r   a b o u t   t h e   o t h e r   p i v o t   l o c a t i o n  

so  t h a t   t h e   c o - i n c i d e n c e   no  l o n g e r   e x i s t s   and  t h e   u n i t  

i s   e n e r g i z e d ,   and  m o v e m e n t   of  t h e   member   e f f e c t s  

m o v e m e n t   of   t h e   l e v e r   f rom  t h a t   p o s i t i o n   to  a  c l o s -  



i ng   p o s i t i o n   in  w h i c h   t h e   c o - i n c i d e n c e   o c c u r s   a g a i n  

so  t h a t   t h e   u n i t   i s   a g a i n   no t   e n e r g i z e d ,   t h e r e  

a l s o   b e i n g   p r o v i d e d   means   by  w h i c h   t he   l e v e r   may  b e  

r e s t o r e d   to   i t s   b a s e   p o s i t i o n . a n d   t h e   p o s i t i o n   of   t h e  

c r a n k   and  t h e   member   a re   r e t u r n e d   to   t he   p o s i t i o n s  

t h a t   t h e y   o c c u p i e d   when  t h e   l e v e r   was  in  i t s   b a s e  

p o s i t i o n .  

2.  In  a p p a r a t u s   in  w h i c h   m o v e m e n t   of  a  member   i s  

i n i t i a t e d   by  t h e   e n e r g i z a t i o n   of  a  d r i v e   u n i t   and  i s  

p r o g r e s s i v e   w h i l s t   t h e   u n i t   i s   e n e r g i z e d ,   means   f o r  

c o n t r o l l i n g   t h e   e x t e n t   of  t h e   m o v e m e n t   of  t h e  

member  i n c l u d i n g   a  l e v e r   p i v o t e d   a t   two  l o c a t i o n s   t h a t  

a re   s p a c e d   a p a r t ,   a c t u a t i n g   means   by  w h i c h   e a c h   p i v o t  

l o c a t i o n   can  be  moved  t o - a n d - f r o   in  a  d i r e c t i o n   t r a n s -  

v e r s e   to   t h e   d i r e c t i o n   in  w h i c h   t he   p i v o t   l o c a t i o n s  

a re   s p a c e d   a p a r t ,   a  c o n t r o l l i n g   c o n n e c t i o n   b e t w e e n  

t h e   u n i t   and  t h e   l e v e r   t h a t   i s   a s s o c i a t e d   w i t h   t h e  

l e v e r   a t   a  l o c a t i o n   t h a t ,   in  s a i d   d i r e c t i o n ,   i s   s p a c e d  

a p a r t   f rom  e a c h   of  t he   p i v o t   l o c a t i o n s ,   one  of  t h e  

a c t u a t i n g   means   i n c l u d i n g   a  c r a n k   arm  p i v o t a l l y  

c o n n e c t e d   to   t h e   l e v e r   at  one  p i v o t   l o c a t i o n   and  t h e  

o t h e r   i n c l u d i n g   a  c o n n e c t i o n   to  t h e   member  s u c h   t h a t  

the   p o s i t i o n   of  t h e   o t h e r   p i v o t   l o c a t i o n   i s   d e p e n d e n t  

upon  t h e   p o s i t i o n   of  t he   m e m b e r ,   t h e   a r r a n g e m e n t  

b e i n g   s u c h   t h a t   t h e   u n i t   i s   no t   e n e r g i z e d   when  t h e  

l o c a t i o n   at   w h i c h   t h e   u n i t   i s   c o n n e c t e d   to  t h e   l e v e r  

is   c o - i n c i d e n t   w i t h   t he   a x i s   a b o u t   w h i c h   t he   c r a n k  

arm  t u r n s , w i t h   t h e   l e v e r   in  a  b a s e   p o s i t i o n   in  w h i c h  

t h a t   c o - i n c i d e n c e   o c c u r s ,   r o t a t i o n   of  t he   c r a n k   a r m  



t h e n   to  a  r e s t   p o s i t i o n   moves   t h e   l e v e r   a b o u t   t h e  

o t h e r   p i v o t   l o c a t i o n   so  t h a t   t h e   c o - i n c i d e n c e   n o  

l o n g e r   e x i s t s   and  t h e   u n i t   i s   e n e r g i z e d ,   and  m o v e m e n t  

of  t h e   member   e f f e c t s   m o v e m e n t   of   t h e   l e v e r   f r o m  

t h a t   p o s i t i o n   t o  a   c l o s i n g   p o s i t i o n   in  w h i c h   t h e  

c o - i n c i d e n c e   o c c u r s   a g a i n   so  t h a t   t h e   u n i t   i s  

a g a i n   no t   e n e r g i z e d ,   t h e   a r r a n g e m e n t   a l s o   b e i n g   s u c h  

t h a t ,   w i t h   t h e   l e v e r   in  t he   c l o s i n g   p o s i t i o n ,   r o t a t i o n  

of   t h e   c r a n k   arm  in  t h e r e v e r s e   s e n s e   to   a  s e c o n d  

r e s t   p o s i t i o n   moves   t h e   l e v e r   a b o u t   t h e   o t h e r   p i v o t  

l o c a t i o n   so  t h a t   c o - i n c i d e n c e   no  l o n g e r   e x i s t s   a n d  

t h e   u n i t   i s   e n e r g i z e d   so  as  to  e f f e c t   m o v e m e n t   o f  

t h e   member   in  t h e   r e v e r s e   s e n s e ,   and  t h e   m o v e m e n t  

of   t he   member   e f f e c t s   m o v e m e n t   of   t h e   l e v e r   f r o m  

t h a t   p o s i t i o n   to  a  f u r t h e r   c l o s i n g   p o s i t i o n   i n  

w h i c h   t h e   c o - i n c i d e n c e   o c c u r s   a g a i n   so  t h a t   t h e   u n i t  

i s   a g a i n   n o t   e n e r g i z e d .  

3.  What  i s   c l a i m e d   in  c l a i m   2  and  b e i n g   s u c h   t h a t  

r o t a t i o n   of  t h e   c r a n k   arm  in  t h e   r e v e r s e   s e n s e   t h r o u g h  

an  a n g l e   e q u a l   to   i t s   r o t a t i o n   in   t h e   d i r e c t   s e n s e  

s e r v e s   t o r e s t o r e   t h e   l e v e r   to   i t s   b a s e   p o s i t i o n .  

4.  What  i s   c l a i m e d   in  any  of  t h e   p r e c e d i n g   c l a i m s  

in  w h i c h   t h e   t h r e e   l o c a t i o n s   a r e   a l l   in  a  s t r a i g h t  

l i n e .  

5.  What  i s   c l a i m e d   in  any  of  t h e   p r e c e d i n g   c l a i m s   i n  

w h i c h   in  t h e   a c t u a t i n g   m e a n s   t h a t   i n c l u d e s   a  c o n n e c t i o n  

to  t he   m e m b e r ,   t h e   c o n n e c t i o n   i s   a d j u s t a b l e   so  t h a t  

t h e   d i s t a n c e   moved  by  t h e   member   b e f o r e   c o - i n c i d e n c e  

a g a i n   o c c u r s .  



6.  What  is   c l a i m e d   in  any  of  t h e   p r e c e d i n g   c l a i m s  

in  w h i c h   in  t h e   a c t u a t i n g   means   t h a t   i n c l u d e s   a  

c o n n e c t i o n   to  t h e   m e m b e r ,   t he   c o n n e c t i o n   i n c l u d e s   a  

cam  t h a t   i s   r o t a t e d   by ,   and  to  an  e x t e n t   t h a t   i s  

d e t e r m i n e d   by,   m o v e m e n t   of  t he   member ,   and  t h e   p i v o t  

of  w h i c h   t h e   l o c a t i o n   i s   d e t e r m i n e d   by  t he   a c t u a t -  

i n g   means   i s   f o r m e d   by  a  f o l l o w e r   t h a t   c o - o p e r a t e s  

w i t h   t h e   c a m .  

7.  What  i s   c l a i m e d   in  c l a i m   6  in  w h i c h   the   f o l l o w e r  

i s   a  r o l l e r   and  s p r i n g   means   i s   p r o v i d e d   to  e n s u r e  

t h a t   t he   f o l l o w e r   r e t a i n s   c o n t a c t   w i t h   t h e   c a m .  

8.  What  i s   c l a i m e d   in  e i t h e r  o f   c l a i m s   6  and  7 

when  a p p e n d a n t   to   c l a i m   5  in  w h i c h   t he   cam  is   c o n n e c t e d  

to  t h e   member   in  s u c h   a  way  t h a t   t he   p a r t   of  t h e  

cam  s u r f a c e   w i t h   w h i c h   t he   f o l l o w e r   c o - o p e r a t e s   c a n  

be  a l t e r e d   to   a l t e r   t h e   d i s t a n c e   moved  by  t he   m e m b e r  

b e f o r e   c o - i n c i d e n c e   a g a i n   o c c u r s .  

9.  What  i s   c l a i m e d   in  any  of  t h e   p r e c e d i n g   c l a i m s   i n  

w h i c h   the   p o s i t i o n   of  t h e   c r a n k   arm  i s   d e t e r m i n e d   b y  

a  s t e p p i n g   or  p u l s i n g   e l e c t r i c   m o t o r .  

10.  What  i s   c l a i m e d   in  any  of  t h e   p r e c e d i n g   c l a i m s  

in  w h i c h   the   d r i v e   u n i t   is   a  p n e u m a t i c   v a l v e   t h a t ,  

when  e n e r g i z e d ,   p e r m i t s   t h e   p a s s a g e   of  p n e u m a t i c  

f l u i d .  
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